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U, S, NAVAL RADIOLOCICAY, DEFENSE LARORATCRY
54N FRANCISCO 2L, CALIFORMIA

3elllDe27
Jl0:1ps
15 Nov 1956

FISCAL YEAR 1959 SHORE STATION DEVELOPMENT PROGRAM

SEQTICN T, LISTATIATICH DATA

1, Wame: U. 5, Maval Radiological Defense Laboratory
Tenant Activity of the San Franelsce Haval Shipyard

2. location: San Francisco 24, Celifornia

3. Installation Control ilumber; 3865-825

Lo Hearest City: San Francisco, California

5. County: San Francisco, California

6, Illanagement Buresu: Burezu of Ships

Te DIFaval Distyict: Twelfth

8. Principal Function or Product: Resezrch and development laberatory
9 ==

10, Tesr of Initial Qccupancy: 1946

11, Stetus: Afctive

SACTION IT., MISSION

HIS5I0k: Te conduct basic and applied research on the physical

and bioleogical af-

fects of hagardous nuclear and thermal radiations, including interrelated effeets
of such shock or blast and the dispersion and contaminating effects of fission

products resulting from an atomic explesion or from controlied miclear processes;
-develop and evaluate radiac devices and shislding equipment or materials for pro=

tection of personnel, reclamabion or decontamination procedurss

for shipbnard,

airerait, =nd land areas; preparation of data for training information required by
the military services, including assistance to other federal agencies and govern-
ment contractors in the fields of atomic and radiclogical warfars; and develop the
use of radicisotope and other tracer techniques in the above technclogical fields.

SECTION I1i. FERSQIUEL

FORBOHT UL oFF L' CLV  STILENTS SUPFORTED TOTAL
g£f Em Off Em
1. Tresent 33 Lh 509 - - - - 566
Ze Planmned 35 Ly 570 - - - - 852
Znd FT 159
3 « Ultimate }_I.O 52 850 - - - - 9h2
Snd Fr o162
ASECTICH IV, THVENTORY
1, The U. &, liaval Racdiological Tefense Zaboratery is a tenant activity of

tihie Gan Trancisco Daval Shipyard, SF15 Inventory ineludes that

used by USKRADL,
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SECTION ¥

THSTALLATION COMSTRUCTION PROGRAR

'Facility Class & Constructlon Category
T

Physical Capacity

Cost to Cov't (in thous §)

t

T

s 1 t 1 1
' ! ! ! ! 1 Prior 'Egtimated ! Prior ! !
Category ! ' Unit 1 Inventory ¢ Addit'l 1 gntn, ! Hew ' ocost of '  Auth, ! New !
¢ Cede ! ITEM - TITLE ' of v asof vCapaclty 'Qutstunding! Auth, ! Required 'Outstanding  Auth,
v Ho. : :i'e!easura T 30 Jun '56 ! Required 130 Jun '56 'Requested'Facilities!30 Jun '56! Requested |
. 1 ' t : ' ] :
. ' t 1 ' 1 5 ! ! t '
t : ! ! 1 ' ' t - ! : :
y 310 i Neutron-electron Gamma Radiation Facility ' Hach ! 0 1 1 I s} 1 1 2,000 [} 1 2,000 '
1 ' 12M3 1090 T 1 1 t ' t ' ' '
| | ! 1 1 t t ' ! t '
860 t Relocation of SFMS Railroad Harshalling ¥Yard ! - 1 - 1 - ! 0 1 1 | 265 1 0 ! 265 1
' 1 12N0 1106 T t t 1 1 1 § t !
N t 1 ' 1 ' 1 1 ; ! !
1 310 t  Animsl Bresding, Holding and Experimental ' Xach ! 1 t 0 1 O H 1 11,000t 0 v 1,000
. r Facility 12W0 1135 Rev., f 1 t ! 1 i t ! t
. ' ! 1 t 1 t ' 1 [ ¥
, 310 v 10,000 Curie, Cobalt 60 Facility rooe 0 ' 1 ! 0 1 ' 265 o ' 205 ¢
‘ 1 1240 1312 ¢ 1 t r 1 ! ' t !
' ) t ' ' ' ' i i 1 t
; | ' t 1 t H ! ' H t
. . 1 ' 1 1 ] f 1 1 T
t t ! :
1 t T I
1 ¢ ! k
t 1 ! )
1 1 ! I
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SHORS STATION

178 JULTIFICATION DATA

U. 3, Naval hadielogical Defenas Laboratory, San Francisco 24, Californis
Heutron-electron Gamme hadiation Facility, 12KD 1090

Frimary Categery Code: 310

Propeged iuthorization: (2,000,000

Propesad appropriastion; 2,000,000

TEM DEECLIPTION

1, Type of construction: Psrmanent
2. Type of Facility; Heow
3. Type of design: Speclal design
4e FPhysical Characteristics:
a. Shepz of buildings Irregular
b, Length in ft,: Var
¢, Yidth in fi,: Var

d. Humber of storiss: Two

8. Gress area: 13,009

£, Gross cubs; 320,000

g. Humber of buildings: Thres
h, Heating: Tag
i, Cooling: Tes
Jo Capaclty o -

k, Other

5. bBrief Descriptions This item consists of 3 components, esch housed in a
saparate building, Compenent & is a high flux neutron source capsble of &
Field of 1014 neutrons por gecond housed in a bullding of approximately

7,000 sg, Tt, Component B is & high ensrey slactron gamma scurce capsbls of
producing gamme fiuxes of at lsast 100,000 roentgens per hour at a distancs of
1 meter from the target under study et ZC LIV ensrgy, housed in a building of
aprroximetely 3,000 sq, ft. Component C is & low energy electron gamma sourcs
designad to operste from 1 to 5 WEV and produce a ninimum germse fiux st 20,0C0
roentgens per hour at a distance ef 1 reter from the target st top energy level,
heouged in a building of epproximatsly 3,00C sq. £t

SCOTTON IT. Cogt SRTTILTSS

Comsonent & - High Flux Leuiron Compeonsnt &
: {In thous,}
Cede Catapory Titls Undt Zuantity Unit Cost Est.Coest

Primery
310 &l and Tast Buildings 3] 6,500 40 260
Collateral
310 H&D and Test Buildings s 520
Secondary
g1z Electrlcal Distribution 15 16
822 Heat, Steam Transmission 18 L0
832 Sewage Lines L3 1
842 Vigter Distribution System 13 1
852 Sidewalks and othsr psvements 15 1
#90 iiiseellanecus Ukilities 3 1
Sub-totel 840

hL 5L OFLY

AT TR o et T —
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HEUTRON-ELECTRON GAMUA RADTATION FACILITY
{cont1d)

{omponent B « High Energy Electron-Garma Component
(In thou {)

Code Unit Quantity Unit Cost bste Cost
Primary
310 R&D and Test Buildings 3F 200 Lo 168
Collateral
310 R&D and Test Buildings 15 L2
Secondary
812 Electrical Distribution 13 16
gz2 Heat, Stesm Transmission ] ho
632 Sewage Lines 13 1
anz Vater Distribution i3 1
gs2 Sidewalks and other pavements 13 1
Eg0 HsgUtilities 15 A
Subwtotal 700

Component € - Low Energy Electron Gamma Componsnt

rrimary

310 R&D and Test Buildings SF L,200 Lo 165
Collateral
310 B&D and Test Buildings is 263
Secondary
812 Electrical Distribution 1= 8
B2z Heat, Steam Transmission 15 20
832 Sewage Lines 1s i
Bh2 Uater Distribution 1s 1
852 Sidewalks =znd other peverments 15 1
£290 ilise Utilities 3 1
Sub=-total L60
GRAD TOTAL 2,000

Costs are based on station estimetes,

SECTION ITI EASIS OF REGZUIREMEGT

1. Quantity required: 1
2, a. Total existing gquantity: O
be Cuantity sub-standard: 0
¢, Net existing quantity: O
3. Construstion or accomplishment underuay or scheduled; O
L, Quantity deficient: 2
5. HRelated items: SPFES Land Ixcavabtien and Fill, 1st Increment, L12¥D} 482

£, Requirement: The Laboratery needs facilities te generate nuclear radistion of
the various types and relative intensities tiab occur in nuclear detonaticn, under
canbrojled conditions in order to determine the characteristics and effocts and CRYTY
oct other functioms of the mission, The exisking 2 *EY Ven de Graaff, the only con~
irollsd radiation source at the Laboratory, is unsble teo meet the total need bscause
1) its capabilities are limited to relabively low level, {2) a large amount of mch
rexced radistion time is lost in changing over {rem one type of radiation to another,
and (2} the Laboratory program needs far more rzdiabion time than this facility can
furnieh, even with extensive overtime, The proposed facility will (1) provide higher
ntensity radiation, (2} provide additionsal sources and, {3} place the existing Van de
jreaff at betber advantage by eliminating the Ifrequent changeovers, If approval of
Whis project is delayed, a vital part of the Laboratory program will be delaysd and
the scientific talent will not be utilized to best advantage, The early development
of countermeasures against nuclear warfare, uhich is so urgently needed for military
and civilian defense is dependent on tais facility,

fe This project is located on lavy-owned vroperty,
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NEUTRON-ELECTRON GAMHA RADTATTON FACTLITY - 128D 1090
COMPONENTS AP, FB" and "GV

I RIGUIRAMENT
The USHMRDL urgontly requires a "meutron-electron gamma radiatien facility" to conduct basic and applied research and development In the f£ield
of radiological defense and in other related sress of radiatlon effects for the Armed Services and the Defense Department, The development of thermo-
nuclear weapons has ereated s new field of extremely urgent importance to Mational Defense and = militaery preparedness, New and lmmediaste studies of ef-
fects and the dovelopment of tactical countermeasures against the effects of blast, heal and lethal ionizing radistion of great magnitude and residual to
both nuclear and thermo-nuclesr weapons, is necessary. The earliest poaszible development of countermeasurss 1s both a military and Civil Defense necesslity

The "neutron-electron gamma radiation facility™ willl be used for the investigation of effects of peuiron and gamma ray radiations on physical,
chemical and biological materlals and procasses. Laboratory reproduction and time scaled similation of radiclogleal phenomenon resulting from the explo-

sion of nuclear arnd thermo-nuclear woapons buf under controlled conditiona is necessary and within the capability of the “neutron-electron gemma radla-
tion facility", '

Type, size of beam ard mods of operation, and range of enerpgy level required are not available in a single system suitable for Leboratory needs.

The reguirement for a "high flux neutron source", Component "A", is for versatility in supplying noutrons of variable and contrelled energy
with at least 1 neutrons per secand tetal output,

The requirement for a "high energy electron gamma scurce", Component "B" , iz for versatility in controlled variation of energy level, beam
flux and turget heat dissipation within approximately 3 to 21 MIV energy and exposure time from micro-seconds to hours duration,

The requirement for a "low energy electren gemma source", Component "C¥ , is for versatility and controlled variation of both erergy level and
intensity of beam from 1 MGV lowsr energy level to upper lewvel of 5 MEV energy,

The thres component aystem will be effsctively and economically utilized by scheduling the employment of each of the éystems on maitiple
projects requiring these types of radiatlon, renge of energies and intengities,

It is not considered technically feasible of design or economical operationally to provide housing for the three compenents, YA, "S8" and "C",
in a single structure dus to radiation interference factors, interaction between and variatlon in power supply reguirements,

The "neutron-electron gamme radiation facility'! will not become obaolescent in the foresesable future and is needed immadiately in order to
meet the already scheduled and planned Scisntific Program requirements for radiation research investigation. The mew ¥SHRDL laboratory building, #815, °

3 FCR OFFICIAL USS ONLY
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HEUTRON-BLEC TROM GARMA RADTATTON FACILITY - 312MD 1090
_ COMLONENIS 7AW, WBH gpd 0GH
> (cont'd)

new complete and being oceurded, provides for the consclidation of the Laboratory into exeellent general laboratory facilities amd enviromnment but the
buizding design doea not provide for major comtrolled radlation facilities. Radistion facilities camnct be incorporated inte Bullding 815 due to hazards
to personnel, space and design limitations,

The building requirements for housing the "neutron-electron gamma radiation fecility" are based on estimated physieal proportions and operaticnal
factors of the three compoments, YA", "B" and "GP, Buillding structures will be high strengih stecl frame capable of supporting crane ways and traveling
crenes over the entire equipment area., Siding and reof panels will be of suitable prefabricated material capeble of easy attachment and removsl theraby
nmaking possible slteration to openings and ease of access as necessary. The floor strength in all spaces must be capable of carrying st least 1000 pounds
per square foot floor loading in erder to support the equipmeni and a concentrated loed of cement block or lead target shislding, Zlsctric powered push-
button controlled cverhsad eranes of no less than five ~ton capecity are required in sach equipment room for handling equipment components, target fixtures
and portsble shielding structures, 4All access doore to the squipment and target rooms must be shislded and electriecally inmterlocked with the control cir-
euits for the cperatien =f the equipment. General building requirements include adequate and equipped laboratory work space, controlied temperature and
humidity air-conditioning systems for gelected spaces, interior communicatlions system, breakdown alarm, fire protection, security flood lighting and fenc-
ing ocutside, and other necessery and conventlonal featuras,

The total estimated power requirement is spproximately 1500 KVA full operational load supplisd from 11,000 Volt, AC, primary utility line, assuming
zero point eight-tenths (0.8) power factor and including a better than fifty percent over-demand factor to insure good regulstien. Bach component requiras
both AC and DG power of different characteristics. A central, locel emergency powsr system ias required of approximately 100 KVA, suitably interiocked and
automatio to corry the essential services load of all three components in tho event of a main power failure.

II PROJFCT DESCRIPTION
The "asutron-electron gamma radiation facility”" 1s comprised of 3 components:

Compenent; A - High Flux Neutron Source. The high flux neutron component is used aa a source of neutrens for bombarding various materials including
biclogical specimens, to study the effects from exposure to a high density noutron field. It Is nccessary to obtuin a totel neutron yield 1014 neutrons

per pecond. The high neutron ficld flux is neceasary to the study of muclear remctions pertaining to fission fragment spectra, weapons datection, decay
rate schemes and measurement of nuclear eross-sections, The advent of thermo-nuclear wzapons has pub additionel smphasis on the neutro§ hazard prob%em.
In addition, the development of shipboard reactors hag re-emphasized the neceasity for botter understanding of the effocts of high density neutron fields.

Component, B - High Energy Slectron Gemms Source. This system will produce both beta and gamme spectra, It is necoszary that thoe high energy
gystem produce gamma fluxes of at least 100,000 roentgens per hour st a distanee of 1 meter from the target under study at 20 ¥ 0§6r§y. ?ha egquipment
design most favorable to satisfying this requirement is described as a "linear secelerator', The system is high wveltage - electronic in principle, -

For OFFiCIaLl UAs LY
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NAUTRON-ELICTRON GAMA RADTIATION FaCILITY - 121D 1090
COi FONCHNTS Mah - WREP gng MGW
{conttd)

Beginning with & high voltage high flux electron emitter, an electron beam is directed along the axla of a magnetic focusing field and in a high vacuwum,

Thus focused and accelerated to a high velocity, the heam is directed through a terminal window in the linear accelerating vacuum tube ultivately impinging
on the target complex resuliing in the preduction of pgamma rays.

Compopent. "C" - Low Energy Electron Gamma Source, The low energy system must operate at 1 MaV and up to 5 MEV and produce a minimum gamma flux of

20,000 roentgens per hour at a distance of 1 meter from the target under study at § MaV upper enorgy level, This system may be of the Van de Crasff type
aceelerateor.

The exact engineering parametors for the design of each component, "A", "B" and "C", of the "neutron-electron gamma radiatien facllity" are, at
presont, under study. Due to the general lack of demand for utility radiation fecilitics at this time, there are no "packaged" systems avallable. There-
fore, the "neutron-electron gamma radiation facility" must be virtually custom designed due to its specialized nature and only after exhaustive enginser-
ing investipgation in order to assure the meximum utility satisfactory to the scientific necds of the USNRDL,

ITTI FROJECT ANALYSIS

The U. 5. Naval Radiclogical Defense Laboratory is urique in that ne other laberatory has been established for the primary purpose of studying the
effects of atomic weaposs and obtaining the information necesgsary to the development of countermeasures, The porsonnel and mode of cperational scientific
research at the USFRDL 1s unique in that investigators of nuclear offects and related physical sciences and in medical and biological sciences work as ome
Integrated team in execution of the Laboratory missiom., The geographic location of the USMRDL 1s favorable in many ways. The location of the site and new
lsboratory facilities near the boundary of the San Francisco Naval Shipyard insures effective logistical support from a large, firmly ostablished Naval
4ctivity, Regiocnally, the USMRDL situation among some of the most highly recognized academic instituvtions in the Mation, which are themselves engaged in

scientific research, is fortunats from the standpoint of scientifiec and technicsal personnel relationsinips, recruitment ard insuring continuing professional
development.

Scientific personnel at the USNRDL are unique in their qualifications, Many mature, highly trained and widely rocognized scientists who are members
of the seientific staff prefer, by choice, affiliation with the US{RDL due to the importance of the Laboratory missicn; the integrated muiti-science teanm
concept of research opsrations; the collaborative association with other distinguished scientists; the opportunity for full and satisfying contributions to
science end the Wational Defense. In censideration of these and other important factors the USNRDL can, with adequate and sppropriate facilities' support,
koecp abreast and maintain its lead in fuifilling its mission toward national preparedness and defense sgainst atomic end thermo-nuclear weapons and, at

the same time, make importent incidental contributions to the advance of peacetime applications of muclear selenece in biology, medicine and industrial
enterprise, :

Few and continuing investigations in the USHRDL Seientific Program which nre planned and supported jointly by Army, Havy, Air Force and othér apgen-~
cles in the Defense Department urgently require the use of radiation facilities, During hugust 1954, in order to ave’d undue duplication in the fi=2d of -
research and development in radiclogical defense and related radiation effsets, the Department of the Army agreed to a jount Army-Navy Program at the

5 FOR OFFI0I L IS0 & 0¥
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NEUTRON-ELECTRON GAMiA RADIATION FACTLITY — 12ND 1090
CCMPONENTS A", "BV and A"

(cont'd)

USHRDL equally responsive to the needs of the Army and the Navy, In September 1954, the U. S. Alr Forece stated its concurrence in the principles embodied
in the agreewent between the Army and the Navy, and confirmed its intention to contimue to utildizs the USHRDL services in this field,

The existing controlled radiatlon source at USHRDL is & 2 MEV Van de Granff accelerator. This accelerator is used contirmeusly for a wide variety
of studies in the physical, chemical and bilological fields. Due to the limited capacity of this accelerator considerable delay and lest time is Imposed on
urgently important projects, WUhen necespary to change the mods of operstion of the present Van de Graaff te or from positive ion to gamma, periods of inter-
ruption of from 10 to 15 days are experienced, Hence, by sliminating the need for frequent and costly change-over the "neutron-slectron gamme radiation
Pacility", in addition to directly supporting the Laboratory program, will alsc substantiaily enhance the value and rsturn from the existing accelerator.

hen operated in conjunction with the "neutron-electron gemma radiation facility", the Van de Greaff asccelerstor will be a useful supplementary faclility
for many years.

The prosent needs for other radistion sources are in part satisfied by contraet with the Univeraity of California, Berkeley, =nd the Stanford Re-
search Institute, Palo Alto, for use of their facilities, This is becoming a progressively expensive procedure in project delay, investigator menpower
and in éircct cost. In addition, ecapacity time available to USNRDL for use of radiation facilities is diminishing because of expension and meceleration
of research progrems at both institutions, together with the incressing needs of the USHRDL. The effectiveness of using these facilitles is limited dus
to distances from USMRDL; the complications inmvolved in moving sensitive instruments and apecimens, especially blological specimens, to and from these
facilities; and ineffective employment of high calibre investigator manpower beceuse of lost time involved,

Examples of research work urgently requiring a "neutron-electron gamma radistion facility" are:

1. Imvestigation of effects of neutron and gamma radiaticn upon ths organic physiology of memmals from which extrapolation way be made for
determining the effects on the humen being, This involves the use of largs numbers of mammals maintained in comtrolled isolatod colonies and environment

while under study. These controlled biologleel specimens are very sensitive to environmental changes and ropresent while under study, a considerable in-
vestment In investigater menpower, time and money.

. 2. .Study of fisalon reactions and miclear processes from whick cstimates -of .energy and decay rates may be made of various types, and under
various conditions, of ruelear weapon explosions. Information derived from these studies made under laberatory contrelled conditions is of urgent necea-
slty in the development of countermeassurcs. Weapons field tests provide, st present, & source of this type of data., Such tests howevar, do not provide

the desired controlled conditions necessary to timely and accurate investigation., The cost of participation in field tests is unreasonebly excessive for
the roturn, both in manpower and in egquipment and material.

FOR OFFICIGL US4 ONLY
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NAUTRON-ELECTRON CAbkA RADTATION FACTLITY -~ 32ND 3090
COMPOMENTS "AD  "BU apd OGN
(contd}

3, Investigetion of physiecal, chemical, mechanical and electrical properties of materials when subjocted to neutron and gamma irradiation.

These studies lead to the accurate and timely selection of engineering materials in the course of countermeasures development, personnel protective
measures and industrial proceases.

4e Investigatlion and evalustion of nzsubron and gamma radistion hazards and suitgble shielding aystems of military gignificance, Studies
of this nature sre alse of urgent significance te both the U. 5. Fublic Health Service and the Faderal Civil Defense Adwminiatraticn,

5. Development and evaluation of radiac detection and survey inatruments and radiation dosimetry for the monitoring and measurement of
rediation spectra and epergy, and for the protection of porsonnel under controlled comditions in the presence of any radistion hazard.

The urgent and rapidly expanding research program at the USHRDL is sponsored by the Buresu of Ships, the Bureau of redicine and Surgery, the
Burcau of Aeronsutics, the Bureau of Supplies and Accounts, the Bureau of Yards and Docks, and the Office of Naval Research, Havy Department; alse, De-
partment of thes Army, Department of the Alr Force, Atomic Energy Commission, and the Armed Forees Speclal Weapens Project.

Acqguisition of additional land area will not bs required for this facility.

The "neutron-slsciron gamma radiation facility" appears on the USKRDL Master Shore Station Development Plan approved jointly by USKRDL end the
San Francisco Naval Shipyard Shore Station Develcopment Board,
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U, 5. NAVAL SADIOLCGICAL DEFENSE LABORATORY
843 FRAICISCO 2k, CALIFOMIIA

15 Kovember 1956

SHORE STATION DIVELOP KILIT PRCGRAN, FY 1959

ITEL JUSTIFIGATION DATA

J. 8. Naval adiological Defense Laboratory, San Francisco 2k, Califernia

Relocation of San Francisco Kaval Shipyard Railroad Marshalling Yard - 12D 1106

Primary Category Codes B8&C

Froposed Authorization:  £265,000

Proposed Appropriation:  $265,000

SECTION I, ITEW DzSCRIPTION

1. Type of construction: Permanent

2, Type of Facility: Llteration

3+ Type of design: Specisl design

L. Physical . Characteristics:

S
b.

Ca

j‘
Ke

Shape of building: HA
Length In feet: A
Width in feet: A

dumber of stories; 1A

Gross areas N4

Gross cube: jurs

Number of buildings: HA

Heating: 14
Cooling: WA
Capaecity: A
ther: -

5. Brief Description: Relocate the SF¥S Railroad larenalling Tard out of the
UYSHEDL srea . This consists of removal, relocation and relaying 8,800 linear feet
of reilroad approximetely LOQ feet southwest and roughly parallel to its present

Adipnmen,

Code

Primary

T60
360
850
86c
8D
860
840
860

b.
.
Q‘n

fl

2o
h,

DCTION IT, COST B3TTLIATES

(In thou &)
Unit Quantity Unit Cost Tst, Cost

Pemove existing track FT §,800 5.30 LY
felay existing track(new ties) FT 8,250 11.20 93
Eemove existing turnouts A 14 734,00 12
Install existing turnouts L& 5 1,L69,00 22
Level existing site ¥ 23,c00 37 8
Prepare subgrade{ne:r site) 5T 30,000 .25 b4
Dallast, in plaes T 1c,2c0 4,28 Lh
Zed rock £i11 T 9,200 3.06 30

TOTAL 265
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SECTION ITY, BASTE CF RUQUIREMENT

i, (uantity required: 1
2. &, Totel existing quantity: 1
be Suantity sub=-standard: 0
c, et existing quantity: 1
3 Construction or accomplishment underway or scheduled; 0
Lk, Cuentity deficient: O
5. Related items: Animel Breeding, Holding and Experimental Facility - 1200 1135

6. Reguirement:

The 3753 Railroad Harshalling Yard divides the Laboratory area into vwo parts,
and the proposed animal facility - 128D 1135 will be located on the side opposite
from the main building, It is necessary to move the Marshalling Yard out of the
Laboratory arez (1) to permit orderly and economical developrient of new facilities
ineluding the snimal facility, (2) for ease, safety and economy in movement of
persomnel and materials between buildings in the conduct of work, and (3} provide
rore effective security at less cost, If this project is not provided, approxi-
nately 3,300 linear feet of additional security fencing and a personnel overcro$se
ing or bridge will be required for access te the proposed animal facility area at
an estimated cost of 65,000, In addition, the interfering separation will retard
progress of experimental werk and increase operating costs dus to delays in move-
ment of parsonhnel, supplies, and experimenial animals in the various stages of
progress, The increased voperasting cost alone has been estimsted at approximatelsr
260,000 per annum, which in itself would amertize the railread relecation sxpense
in five yezrs,

7+ This project is located on Havy-owmed property.
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RELOCATION OF RATTROAD EARSHALLING YARD - 12ND 1106

The SFMS Railroed Marshalling Yard divides the Y. 5. Naval Radiologicel Defenss Laboratory area into two parts, and the proposed snimsl facil-~
ity - 12MD 1135 will be located on the =2ide opposite from the main building (Building 815). It is necessary to move the Marshalling Yard out of the
Laboratory area, (1) teo permit crderly and economical development of new facilities, including the new animal facility, {2} for ease, safety and econ-
omy in the movement of personnel and materisls across the present llarshalling Yard locatiech, and (3} to provide mere effective sscurity. This project
ias needed cencurrently with the Animel Breeding, Holding and Experimental Facility - 12ND 1135 in order that proper security can be maintained on ot~
eupancy without excessive fencing expense.

I1 PROJECT DESCRIFPTTION
Thiz project consists of the removal, relocation and relaying of 8600 linear fest of existing standard gauge reilrosd yard trackage, epproxi-
mately 400 foet south and roughly parellel to the present aligmment as shown on the Station Uevelopment Plan, A1} existing track matsrlals, including
awitches, rail, rail comnections and other suitable materizsl, will be used wherever feasibla., The relocation of this railroad yard will provide approx-
imately 400,000 sq. 4. of land areoa contigucus to the land area already occupied by the USNRDL facilities,

ITT IROJECT AMALYSIS

Thiz project provides for the relcecation of the San Franciseo Maval Shipyard Marghalling Yard to permit consclidation of the U. S. Naval Radio=
logical Defense Laboratory facllitles into a contiguous and intograted working arca; and it is necessary for security, safeily and economy of operatlons.
The plenned development of USMRDL is based on use of the land lying beiweon Orisp Avenue and Falou Avenue for construction of the proposed animal facll -
ity - 1280 1135 and other facilities., In order to make unge of the USNRDL area as now divided by the SFNS Marshalling Yard, 3300 linear fest of extrs
heavy duty security fencing and the construction of a personnel overcrosaing or bridge would ba required at an estimated cost of $65,000, Such an inter-
fering separation would result in Increased operating costs, due to delays to personnsl, transportation of supplies, and the ghifting of critical experi-

ments in various stages of progress which are estimsted at approximately H60,000 per annum, Thie cost alone would amortize the expense of relocating the
Marshalling Yard in less than five years.

This project is located on Navy-owned preperty and appears on the USMRDL Master Shere Station Development Plan approved jointly by USMHDL
and the San Francisco Naval Shipyard Shors Station Development Board.
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SUIORE STATICKH DEVELOPRILINT FROGRAM, FISCLL TSAR 1959

ITE JUSTIXTICATION DATA

Date: 15 Hovember 1956
U. 5. Maval Radiolezicel Defense Laboratory, San Francisco, Calii‘or;nia
Animal Breeding, Holding end Exerimsntal Facdility - 120D 1133
Frimary Category Code: 310
Propesed Authorization: #14000,000

Froposed Avpropriation: 1,000,000

SLOTICN I, ITEN TESCRIPTION

ls Type of Construction - Permanent
2. Type of Facility - Replacement
3+ Type of Design - Special design

L. Physical Characteristics:

g, Shape of building -
b. length in feet -
¢, Width in feet -
d, Ho. of storiss 2eand 1
. (ross area 31,L0C sq, %,
£, Oross cube 500,000 cu. ft.
ge dumber of buildings 3
L, lleating Tes
i, Cooling Tes
’ Jo  Capacity -
k. OCiner

5, brief Description:

Componant A is a central bresding, holding and experimental facllity,
2=story, 2h,000 sq, ft. vermin proof znd fire resistive, air conditioned and
with all possible built-in features o puard against spread of disease among
experimental animals which are especially bred to be sensitive., OCowponent B
is 2 doz kennel attached to Cowponent 4, It consists of a 7000 sq. ft. bwild-
ing with winter heating diviced into 100 sinzle dog enclosures, aisles, and
2 rooms with space for 25 dog cages in each, and 100 individual outdoor runs.
tomponent. ¢ is a2 separate ineinerator and crewetory building of 40O sg. ft.
for disposal of animals and animal waste, witih safety features and ash re-
covery mesns for eralysis,
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ANTMAL BREEDING, HOLDTHG AND EXPERIIENTAL TACILITY

{contid}
SCCTICK TI, COST ZSTLILTIS
Component A - ilain Structure &
{In thous}
Code Categorr Title Unit ouantitr  Unit Cost Bt Cost
Primary
310 R&D and Test Building &7 2l;,000 21- 50k
Collateral
310 R&D and Test Puilding 18 300
Seconda
B12 Slectricity service 15 iz
B2 Heat, steam service LF 300 £0- 17
Gel Heat, gas service ir 300 2,35 1
£a2 Sewer lines r 200 10w 2
Ehe Water lines 15 - S
£50 Roads and streets s b
k52 Lurber storage - L3 i
relocation
Subwtotal £59
Corizorent 2 - Kennels &
{In thous)
Code Catezory Title Guit Cuantity  Unit Cost a8t. Cost
Primary
310 RID and Test Duilding SE 7,000 12« Bi;
Collateral
30 AD and Test Zuilding IS 5
Sub-total "%
Compenent € - Incinerator znd Crematory &
{In thous)
Code Category Title Unit Quantity Unit Cost nst, Cost
Primary
310 DD and Test Building ST Loo 100~ Lo
Collatersl
310 RBiD and Test Building 15 10
Secondary
ilely) tilities and ground L3 2
imprevenents
Sub=total 52
GRAND TOTAL 1,000

Costs are based on station estimates,

SECTION IIT, EASIS OF ROQUIREMENT

1. Quantity Required - 1
2, a, Total existing guantity - 1
Tt Quantity subestandard - 1
¢, et exsting quantity - 0
3+ Construetion or acecomplishment underway or scheduled - 0
e Cuantity deficient - 1
5. Helated items - SFHS Relocation of iarshalling Yard, 124D 11C6

6, Eeguirerent for item and effect if not provided,

Tha present Biologicel-Medical Progrem requires more ad higher guality ex—
perimental animals than can be supplied by the present facility at Building 707
for biological studies in the effects of nueclear deiocnation and processes, Ap-
proximately 3,000 additional animals per momth will be required in the near
future for more extensive studies of thie effects of neutron radiation, which
has recently been determined as an urgent need by the Army, Havy and Lir Foree,
4nimals for experimental use are provided by the laboratory animal facility,
Building 707 mainly, and from cutside sources as rmuch as is available, The
present facility is overcrowded for present needs; it does not provids adequate
isolation to prevent spread of diseage and it gets wet in the winter with the
result thatl animals develop pnewronia, The temporary type construction and
esarth Settlement damage prevent ex¢lusion of excessive moisture. The general
construction prevents adequate cleanliness and the sterile isclation needed in
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ANTHAL BREEDING, HOLDIZ A EXPTRIEFTAL FACILITY
{cont'd)

laboratory experimentzl work, If the new facility is not provided, ths research
program will be limited to the present facility output and runs the risk of a
serious setback if an epidemic occurs, A new facillty is needed to measure

and analyze the internal contemination of people (and animals) who have been
exposed to fallout from nuclear detonation and asrosals,
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ANIMAL BRESDING, HOIDING AND EXPRRTLANTAL FACTLITY -~ 120D 13135

1 RJQUIREMENT >

The USMRDL urgently requires an animal helding and breeding facility for the production and holding, under finely controlled envirommental condi-
tlons, s large varlety and a large number of mammals, in order to cerry cut that part of the USMROL misaion calling for:- "basic and applied regearch on the
physiecal and bioclogical effects of hazardous nuclear and thermal radiations™, investigation of systemic and biologiesl effscts of thé&wm), neutron and gam-
ma radiations upon the organic physiclogy of mammals, from which extrapolation may be made for determining the effects on the human beings. This invelves
the use of large numbers and a varlety of mammals maintained in controlled and isclated colonies under finely controlled envirommental conditicns. These con-
trolled biclogical specimena are extrsmely ssnsitive to environmental conditiona and thersfore must be protected from all casual extremes while under study
aince they represent a considerable invegtment in research progress, investigator manpower and initial cest., The development of thermo-nuclear weapons has
ereated a new fiold of extremely urgent importance to Natlonal Defense and military preparednass, New and immediate studies of biological effectz and the
development of tactieal countormessurss against the effects of heat and lethal ionizing radiations of great magnituds and residual to both nuclear and ther-
mo-nuclear wrapons, are necessary. In the field of biclogical radiation research the urgent objectivity of the USMRDL program may alse jeld early incidental
results of significance for peacetims use in the atomic energy field generaily,

Animuls for experimental use are provided approximately 95 percent by the laboratory animal facility and the remainder by cutside sources.

Outrzide socurces have besn able to furnish only limited numbers of animals of mediocecre purity of sitrain and such enimals are used at present to the
maximum feagible extent, The present animal facility, Bldg, 707, is overerowled for present needs, TDue to sarth settlement, ground melsture conditions, end
temporary type consiruction, there is a serious animsl bealth problem in the winter, with pneumonia developing in the animals dus to excess moisture. The
animal feed frequently mildews bafore use, csusing feed waste and occasional animal sickness due to spolled food, Bldg, 707 was originally created as an
early expedicnt in suppori of a weapons test fisld operation and was thersfore constructed as a temporary facility only. It hes been used continuously for
more than five years at great risk and restriction to the USMRDL Bio-hedical Progrem, due to the general inadequacy of the facility. The present facility
is situated in the SFHS and occupies critical land area. Concurrent and in conformance with the SFBHS Haster Shore Station Developument Plan, thiz facility
must be relocated to conform to the SFWS planned development in FY 1959 from the area it now occcuples,

1e nev permenent USNEDL, Building 815, 1z not designed, nor is it suitable, to house animal breeding, holding and dispesal facilities. Although
some animal roems are provided in Bldg 815, they are clinical laboratories and therefora not suited to house breeding, holding and disposal facilitics, In-
Fection and epidamic control demand a separate faeility for breeding and holding experimental animals, The building requirements for the animal helding and
bresding facility are based on experience factors to date in using animals for controlled experiments in the field of bioc-medicine and on present and pro-
jected program requirements for bio-medical research at USHRDL, Recently, all branches of the Armed Services have indicated that additional information in
the effects of neutron radiation is needed, and edditional study programs te meet this need will require progresaively more animals,

4 low level radiation detector and spectographic analyzer facility is needed in studies to determine the internal contamination of persons {and d
laboratory animals) who have been exposed to fallout from nuclear detonations and aerepdls from nuclesr reactions. More precise information regarding the
amounts, types, and eventual accumulation locations within the anatomy of radiocsctive contamination is of vital importance in the determination of effects
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ANTLAYL BRASDING, HOLDING AND EXPIRILANTAL FACILITY - 12D 1135
{contfd)

and development of countermeasures. Housing space and shielding is needed for a 1 ¥V A-ray machine which is temporerily installed in Building 5104 in
order to vacate the SFNS' buildings in accordance with the jiaster Shors Station Development Plan,

II: PROJECT DusCRIPTION

Copponent & - Central Faeility. The central animal breeding, helding and experimental facility will be a two-story, high strength reinferced con-
crete structure of 24,000 sq. ft. floor ares, The bujlding will be vermin-proof and fire-resistive construction and will be provided with all utilities,
Construction will be typical veterinary- and bioclegical laboratery, with rounded corner tile or magnecite floors end wainscot. Floors will be sloped and
provided with sdequata drains, snd washdown water connections will be provided, Roomz will have a 10' ceiling height with metal Iath and plaster ceiling
and upper walls, Plaster in dog areas will be sound absorbent type. 3Zxtra wide door openings ars required, 5 ft, wide in cage washing and feed rooms and
4 ft, wide in all other animals rooms, Al1l general lighting and convenlence ocutlets will be vaper proof itype; in the surgery room explogsion proof eleotricel
vwork will be required and other hoapital operating room explosion safeguards will be provided, Complete air conditiening is required, including filtsrs, ven-
tilation, heating and cooling, and humidity control, with drafts held te a minimum, Re-circulation between rooms i3 not permitted, Separste room temperature
contrel to 2 F adjustable from 60 to 80 F, and humidity control adjustable from 20 percent to 80 percent is desired, An emergency hesting means is required
for the rat and mouse colony rooms in the event of failure of the air conditioning system or steam gupply. Rat and mouse colony rooms shall be specially
equipped to provide a sterile environment and sterile feed. Design for general floor loading of 200 pounds per square foot and 400 pounds per sq. ft. in the
storags Toom is required and a freight elevator of 4,000 1bs, capacity is required, A low level radiation detector and spectographic analyzer facility is
required, consisting of (1) a shielded enclosure with enclosed detection instruments in which test spsciman will be placed for analysis, (2) an operating
rocm which will house instrumentatfon and controls, (3] a speciman preparation and holding area, and {4} a chemistry iaboratory, An enclesure and shield-
ing is required for a 1 MEV X-ray unit which is temporarily located in Building 5104,

Following is a tebulatilcn of approximate apecific area requirements:

1. FEnclosure and shiglding for 1 XV X-ray Unit 20'x30'(full bldg height} 11. Rat Holding Roem 400 3q. ft,
2. Office and record room 150 sq.ft. 12 Mounse " n 400 M u
3. Laboratory isp o 13, Deg holding (/- rooms) ' 1,500 % B
é. gzéghzgerilizar égg : : e ﬁoﬁkward (sick) igg : :
. 15, onke
6. Storage (food and cage) 6op non 16, Hamstgr 350 1
7. Walk-in refrigerator 200 0w 17. Rabbit Log moom
g. E:ﬂse brﬁeding colgny (3 rsoms) §,ggg mow 18, Guinea pig ggg : :
* ¥ 19, OSurgery room
10.  Isclation roems (3) 700 20, Low level rediation detector and 2,006 "

spectographle analyzsr facility
2l. Locker rocms, hesds, halls, service rooms, ote,
5 FOR (TFICTAL USZ ONLY
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ANIL AL BRIEDING, HOLDING AND . TIRI:OMTal, FAGILITY - 12MD 1135
{conttd}

Component B - Kemnel, A kemnel is required to house 150 dogs, 100 with individual enclosures and outdeor rung, and two rooms with space for

25 dog cages in each room. The kennel will be, adjacent to and accessible from the central facility. The kepnel will consist of a one-story reinforced
cenerete building of approximately 7,000 ag. fi., 10" ceiling, with windows and exposed joist, non-combuaiible roof structure, Sleoping floors with ade-
quate drain and washdown connections are required, Floor and wainacot covering of tile or magnecite are desired for saze of cleaning, Minimum lighting
and convenience outlets are required, Winter heating to 70 F is required., Fenced outdoor runs are required adjacent to indeoor enclosures, with sloping
concrete deck, dralnage and washdown facilities, end with wire enclosure. #ach indoor run shall be 6 ft. x 6 ft. and each outdoor run shall be 6 ft. x
16 ft. Each animal run shell be separated solid from adjacent runs up to 4 f£t. high to prevent spread of disease, Hallways 6 ft, wide are requirad,
Fencing for cutdoor runs shall be 7 ft. high and 2 runs shall have top wire covering,

Compenent G - Incinerator and Crematory. An incinerator and cremetory building of approximately 400 sg. ft. is ragiired in the vicinity of but
not adjocent to the central facility Component A, A reinforced concrste structure mounted on a concrete slab, provided with floor drain and washdomn
connection is required. Incinerator and crematory unmits should be separate, sach gas fired, The Incinerator should be large enough to dispose of 200 lbs.
of animal waste and papers per day. The crematory should be large enough to hold carcasses 5 ft. leng by 3 £, wide by 2 £, high and constructsd with
adegquate means of recovering 211 ash for analysis purposes. ueans will be provided for the contrel of flue ash, odors, toxic aerosal and gesos. Neces-
sary utilities and safety features for the protection of personnel are required,

IXY FROTJICT AMATYSIS:
The new animal facility will improve the gquality of bio-medical research raesults by improving the quality of the basie tool which is animels,

The proposed animal facility is nezded to produce animals for research work of the foliowing nsturae:

a. Investigation of effecis of neutron and gemms rediation upon the organic physiology of ma;mnls from vhich extrapolation may be made for deter-
mining the effects on the human being., This involves the use of large numbers of mammals maintained in controlled isolated colconies and snvironment
vhile under study. These controlled biological specimens are very sensitive to envirommental changes and represent, while under study, a consgiderable in-
vestment in Investigator menpower, time end money.

b, Investipgation and evalnation of neutron and gamma radiation hazarda and suitable shielding systems of military sipnificance. Studies of this
naturs are also of urgent significance to both.the U. 8, Public Health Serviceand the Federal Civil Defense Administration,

¢. The scope of bio-medical research and investigation neceasary in the carrying ocut of the USNRDL mission is extensiwve, The urgency is ebvi-
ous since the objectives lesd te protection of personnel against radietion hazards, A4 few spacific and general arcas of investigation significant of the
magnitude of this field are:
‘1, Deta radiation effects on skin.
2, uffects of neutrons on physiological aystems, Irradistion dosags measuremsnts and post irradiation protection.
& FOR OFFICIAL UK ON[-_‘L"
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ANTMAL BREEDING, HOLDING AND EXPERTMENTAL FACTLITY -~ 12MD 1135
{cont'd)

3, Post-irradiation recovery of phislological sysiems.

4. The effects of whole bedy irradiation on antibedy formation including delayed immune response to tetanus ftoxold and studies on post-
irradiation infection.

5. Post-irradiation effects, delayed effects and protection criteria spainst repetitive exposure of the circulatory, respiratory and
digestive systems,

6. Post-irradiation infection studics on the entire organic physiological system including specialized investigation of individual parts,
i.8., the blecd, the bone, warious tissue and all components thersof,

7. Effects of ionizing radiations on metabolism and mutrition.

8, Bffects of environmental stress and paychcological behaviour studies during end pest irradiation.

9, Combined systemic and bio-chemical effects of burna,

In conjunction with animal holding and breeding, a new facility is needad to accurately measure and analyze internal radicactive contamina-
tion within a living or dead bliological speciman, Fore precise information is needed, such as (1) which materials within the body become radicactive
following neutron irradiation, and (2} locations within the anatomy whore radioactive material tends te acoumulate. Such information is of extreme
inportance in the development of countermeasures. In addition,such a facility would be extremely useful in many other far reaching biological
studies, as woll as determination of radiation effects on materials.

The present Bio-tiedicel Program vses approximately 6,000 new animals per month of several types and is continually holding approximately
18,000 animals which are in progress of experiment. This utilizes 1009 of the present enimal facility capacity. The pressnt program could be accalerated
proportionally if 10% more high quality animals were available, By FY 1959 the assigned program needs are axpected to require 12,000 new animals per
month and 22,000 animals in progress of sxperiment.

The need for this facility has bocome scute because, (1) therz is a greater need for animals than the present Facility cam furnish, (2) the
prosent faeility is unable to furnish an adequate controlled environment, and (3) the present facility does not provide adequate igolstion to prevent
spread of disease. The need for experimental animals is expected to continue. The proposed Facility is the most feasible and economical means of meat-
ing the need for experimental animals from the standpeint of location and adsquacy.

The new enimal facility, by providing more snimals {disease fres), will agsist the research program encugh to amortize the investment in less
than ten years., This saving will be effected by (1) reduction in lousa of animels which now die dus to disease caused by poor environment, and (2} redue- -
tion in exyerimental effort loss dus %o death of animals in the course of experimentation due to poor enviromment, The Walter Reed Army Institute of Re-
search recently constructed such a new animal facility {of smaller size) and with the use of storile technique developed "disease free" animal colonies
of ratg , mice, pgulnea pips, hamaters and rabbits, The direct saving in animal cost amortized the construction cest in a very short time, Indirect
advantages were even more important than the diract monitary saving. They were, (1) savinga in time and labor of research personnel mede possible by
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{cont'd)

eliminating premature death of experimental animals; (2} better uniformity of animals permitted smaller numbers of test animels to be uged; (3) the qual-
ity of rosearch results was improved by improved qualiiy animels; and (A} discage free animals permitted specific ressarch procedures which were not pos-
sible on animals of lesasr qualliy. The technique used af Walter Reed Institute of Research will be followed at this facility, In order for USHRDL o
maintain standards of bilo-medical research comparable with other institutions, comparable quality animals must be provided,

This project 1s located on Navy-omned land and it appears on the USHRDL Master Shore Station Developmont Flan, approved jointly by USNRDL
and the SFNS Shore Station Developmsnt Board,
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. 8, NAVAL RADICLOGIC,L DEFENSE LABORATORY
SAH FRANCISGO 24, CALIFORMIL
15 Hoverber 1956

SHORE STATIOW DEVCLOPLENT PROCRAM, FY 1959

ITE JUSTIFICATION DaTA

U. 5. Waval Radiological Defense Laboretory, San Franeisco 2%, California |
10,000 Curie, Cobalt 60 Facility - 12¥D 1312

Primary Category Code: 310

Proposed futhordzation: {265,000

Proposed Appropriation: $255,000

SECTION T, ITE:l DESCAIFTICN

1. Tyope of construetion: Permanent
2. Type of facility: Hew
3. Typs of design: Special design

L, Physical Characteristics:

a. ohiape of building: L shaped

b, Zength in feet: &l i,

c. fidth in feet: 52 £t.

d, Humker of stories: 1

e, Gross area; 2800 sq,. It.
f. Oross cube: $2,050 cu, ft,
g. dumper of buildings: 1

h., Egating: Yes

i. Cooling: jufs]

J. Capacity: -

k. Cther: -

%. Prief Description: The irradiation facility consists of a shielding concrete
gnclosure to house a rulti-unit isotope radiation source, manipulating equipment,
monitoring and safety eguipment, water pumps, a 14,000 gallon steel tank outside
tio budlding, necessary appurtenances end controls, The reguired room te house

“he faclliSy is aporozimately 32' x 6Lt x 27! clear ceiling height with a 5-ton
bridge crane So operate the [ull lenpth. Additicnal rooms are required for bio-
1wedleal preparation and helding, instrumentation and building services, This
facili%y is to be rcapable of irvadiating specimens over a complete wnilateral araa,
witis the gpadiation source fleaxible in loeation patbern.
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SECTICHN IT, QU587 ESTINMATES
(In thou )
Code Category Title Unit Quantity Unit Coat Zst, Gost
Primeyy
310 RED znd Test Euildings SF 2800 71.50 200
Collateral
316 R&D and Test Buildings 13 25
Sacondary
612 Electricity 15 6
g2z Heat, Steam Transmission 15 22
832 Sewer Lines 15 3
BLz Water Distribution s i
Be2 Sidswalks and other Favemsnts 8 1
890 Mise Utilities Is 1
TOTAL 265

Costs are based on station estimates,

SECTION I1I, BQSIS OF FEGUIATHENT

1, <Suantity reguired: 1
2. a. Totzl existing quantity: o
b. Cuantity sub-stdndard: 0]
e, ot existing quantity: 0

. Construction or accomplishment underway or scieduled: O

« fpantity deficient: 1

+ Hdelated items: 12WD 482 Land Zxcavation and Fill, First Increment

. Statement of requirement: The Laboratory requires a radiastion facility which

is capable of emitting mild to strong gemma radiation over a wide area from a
non-concentrated souree to simulate conditions that oceur during a nuclear detona-
tlon in order to study blological effects, With this facility the whole animal
body can be irradiated at once as occurs during a bomb tlast, instead of small areas
at a time as is now necessary with existing facilities., The enly existing laboratory
zamma radiation source is the 2 lEV Van de Oraaff aceelerator, This facility, and
available facilities ol nearby universities are limited to very small beam ocutput,
Biological studies wiith the existing facilitiss render misleading results because
biologiczl changes oceur during the long radiation {ime required to give the proper
dosage, The proposed facility, with its ability to closely simulate actual con-
2itions will:

AN W U }

&. FPermlit more accurate detexrmination of damage,

b, TFacilitate better demage eriteria, based on radiac deviece measurements,
¢, Termiv more accuratbe evaluation of shielding,

d, Aid in the developrment of counterreasures, and

e. 3peed up the research and development program,

1f this facility is not provided, this laboratory will be limited to its present
facilities and nuclear weapons! tests for obtaining vital informetion of muclear
radiation, and the research program will be wnaterially retarded..

Te Tuls preject is located on Havy-oimed land,
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10,000 CURIE COBALT 60 FACILITY - 12ND 1312 -

I REGUIRZLENT

The USHRDL needs a radiation facility which is capable of irradiating biclegical specimens with mild to strong gemma radiation from a non-con-
centrated source in order to simulste conditions, that occur during a nuclear detonation, :ith this facility the whole body can be irradiated at once,
as occurs during a bomb blast, instead of small areas at a time as is now necessary with existing faeilities, fIxperimental studies to date have been
limited to medium intensity X-ray, low intensity isctope radiation, the existing 2 MEV Van de Graaff radiatlon, and nuclear field operations. HKesults
to date Indicate that significent biclogical changes cceur during animal jrradietion when heavy dosage iz built up over long periods of time which alter
the effecta. It is therefore necessary to mere nearly simulste the conditions that sotunlly occur during e nuclesr detenation te evaluate the true ef-
feets. This project iz for the purpese of simulating the gamma radistion as it cceurs in a nuclear detonetion with controlied intensity in order to get
mere complete and accurate information on the effects, radiac device meagurement, and shielding, The facility will be required in early FY 1959 in order
to obtain vital information on radiation effects,

II ROJECT DIESCRIPTICH

The irradiation facility consists of e shielding concrete enclosure to house a muiti-unit isotope radiation sourca which will normally be sub-
merged under 16 feet of water, the water to nct as shielding, Undsr these conditions experimental epparatus and specimens will be placed as desired,
After operators have prepared the experiment, lsft the enclosure and replaced the cover, the individual isctope units are raised to the desired location
and/or the ,shielding water is pumped cut to irradiste at the desired intensity for the desired length of time, Then the isctope units are dropped to
the bottom and water is replaced teo permit removal by the operators. The necessary parts of the facility consist of (1) main concrete enclosure, (2) man-
ipulating equigpment, (3) platforms, ete., (4) monitering and safety equipment, (5) water pumps, (6) a separate 14,000 gallon water tank, {7) lighting,
and {8) necessary appurtenances and controls. 4 zine bromide-filled window i3 required to ouserve operations within the enclosure,

The room required to house the facility is approximately 32 £t. = 64 £+, x 27 ft. clear ceiling height, 4 5-ton bridge ¢rane is required to
operate the full Jength in order to handle shielding units, isctope shipping containers and other itemg. Two additional rooms approximately 15 £t. x 20
ft. each are required for bio-medical preparation and instrumentation. The structure should be permanent type, steel frame with non-combustible, insulat-
ed walls and reof. A conerete floor with amaphalt tile covering is required, Heating and ventilation is required in all areas, including the irradiation
facility. Neither cooling nor humidity control are required. Laboratory work benches and cebipets, including a sink, are required in each of the bio-
medical and ingtrumentation service rocms, together with gas, hot and cold water end compressed air serviees, A amall toilet room for convenience of
operators and a building service room are required. Elcctrical requirements consist of ordinary lighfing througheut, convenisncs outlets, special light-
ing, including underwater lights for the irradiation facility, power for the crane and ventilatien system, and service teo incidentel and special equip-

mant,
III PROJECT ANALYSIS.

This facility is needed to simulate the gemma radiation as It occurs in a nuclear detonation in order to accurately determine the effects and
develop countermsasures, This facility provides a multi-unit gamma radistion source with the capability of locating each unit te any desired horisontal
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«r vertical location in order to render the source digtributsd to any desired arrangement, In addition, the shislding water level may be raised or lowered
ag desired, for adjustability. Vith this completely sdjusteble scurce it will be possible to eimulate nuelear detonation radiastion as it is likely to be
in any relative position, This facility is well adapted for laboratory use because (1) it will give essentially mono-ensrgetic gamms radistions, (2) it
will give high intensity fields over an extended volume, and (3) it will have a considerable renge of intensity adjustment. The proposed types of lao-
topes have already been used at low intensity levels in the Laboratory. This facility is necessary to extend measurements to a rrogresslvely increasing

intensity scale for shielding evaluation, bio-medical and radisc studies from a distributed or cencentrated source. An cutstanding feature of this facil-
ity for laboratory use is its wide range of ad justability,

This project is a vital facility in determining the effects of gamma radiation, dsarly approval will aid in ths development of countermeasuras
againgt the effects of nuclear radilation, which is of extreme importence for military and eivilian defense.

This preject ia contingent on completion of 12D 682, Land Fxcavation and Fill, First Increment, which was sponscred by the San Francisco Naval
Shipyard aud which is expected to be accomplished in FY 1958,

This project appears on the USNRDL Master Shore Station Development Plan approved jeintly by the USMRDL and the San Franciseo Mawal Shipyard
Shore Station Develotment Beard, .
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